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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, filed 1 1 /1 2/2007, with respect to the rejection(s) of 
claim(s) 1-30 under 10/681,339 have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection is made in view of Nagel, US Patent 4,220,832. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-2, 4, 6, 9-12, 14, 16, 20-23, 25, 27 & 30 are rejected under 35 

U.S.C. 103(a) as being unpatentable over applicants admitted prior art (hereinafter 

referred to as AAPA, figs. 1-3b; background; paras 0038-0054), in view of Nagel, US 

Patent 4,220,832. (The Nagel reference is cited in IDS filed 3/18/2005) 
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Re Claim 1 , AAPA discloses a switching split voice coil of a speaker ( fig. 1: para 
0038 ). the split voice coil having a first coil and a second coil located in a magnetic field 
( paras 0038-0039 ). the first coil and the second coil being wired such that current can 
be provided to one coil without providing current to the other coil ( para 0044 ). the power 
amplifier comprising: a) a first branch for providing a first audio current to the first coil 
( fig. 1 ): b) a second branch for providing a second audio current to the second coil (//&. 
1), wherein the first audio current differs from the second audio current ( para 0044 ). 
transferring energy between the first branch and the second branch such that both the 
first audio current and the second audio current constructively contribute to a force 
provided to the voice coil {gara_0044)\ but fails to disclose a transformer for transferring 
the energy and a power amplifier for connection to the split voice coils. However, Nagel 
does ( abstract ). 

Taking the combined teachings of AAPA and Nagel as a whole, one skilled in the 
art would have found it obvious to modify the a switching split voice coil of a speaker 
( fig. 1: para 0038 ). the split voice coil having a first coil and a second coil located in a 
magnetic field ( paras 0038-0039 ). the first coil and the second coil being wired such that 
current can be provided to one coil without providing current to the other coil ( para 
0044 ). the power amplifier comprising: a) a first branch for providing a first audio current 
to the first coil ( fig. 1 ): b) a second branch for providing a second audio current to the 
second coil ( fig. 1 ). wherein the first audio current differs from the second audio current 
( para 0044 ). transferring energy between the first branch and the second branch such 
that both the first audio current and the second audio current constructively contribute to 
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a force provided to the voice coil ( para 0044 ) of AAPA with c) a transformer for 
transferring the energy and a power amplifier for connection to the split voice coils as 
taught in Nagel ( abstract ) to provide an alternating force in the speaker. 

Re Claim 2, the combined teachings of AAPA and Nagel disclose the switching 
power amplifier as defined in claim 1 wherein: the first branch comprises a first 
switching element for controlling a first current in the first branch { AAPA. fig. 1: oara 
0038 ): the second branch comprises a second switching element for controlling a 
second current in the second branch ( AAPA, fig. 1: oara 0038 ). wherein the first current 
and the second current have a selected high frequency period ( Nagel. abstract ), the first 
audio current is the average of the first current over the high frequency period ( Nagel. 
abstract ), and the second audio current is the average of the second current over the 
high frequency period ( Nagel. abstract ). 

Re Claim 4, the combined teachings of AAPA and Nagel disclose the switching 
power amplifier as defined in claim 2 wherein the transformer is one of a high frequency 
transformer and an impulse transformer ( Nagel. abstract ). 

Re Claim 6, the combined teachings of AAPA and Nagel disclose the switching 
power amplifier as defined in claim 2 wherein the first audio current is provided 
concurrently with the second audio current ( AAPA. para 0044 ). and the first current and 
the second current are alternately supplied to the first branch ( AAPA. para 0044 ) and 
the second branch respectively such that the second current is interrupted when the first 
current is supplied to the first branch ( AAPA. para 0044 ), and the first current is 
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interrupted when the second current is supplied to the second branch ( AAPA. para 
0044 ). 

Re Claim 9, the combined teachings of AAPA and Nagel disclose the switching 
power amplifier as defined in claim 2 further comprising a power supply connection 
means for providing power to the first coil and the second coil ( AAPA. figs. 1-3b )\ and, a 
signal input branch for receiving an input signal providing audio information to the 
speaker ( AAPA. fias. 1-3b Y and at least one signal circuit for dividing the input signal to 
provide the first signal and the second signal ( AAPA. fias. 1-3b: 116 & 140: para 0038: 
signal is split between the coils ). 

Claim 10 has been analyzed and rejected according to claim 1. 

Claim 1 1 has been analyzed and rejected according to claim 2. 

Re Claim 12, the combined teachings of AAPA and Nagel disclose the method 
as defined in claim 1 1 further comprising transferring energy between the first branch 
and the second branch to make both the first current and the second current bi- 
directional ( AAPA. fig. 1: para 0038 ). 

Claim 14 has been analyzed and rejected according to claim 4. 

Claim 16 has been analyzed and rejected according to claim 6. 

Claim 20 has been analyzed and rejected according to claim 9. 

Re Claim 21, the combined teachings of AAPA and Nagel disclose the method 
as defined in claim 1 1 wherein the first current and the second current are selected to 
be substantially inaudible when provided to the first coil and the second coil to impede 
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sound distortion ( AAPA. para 0038: the current is inaudible till it goes through the coils 
and drives the speaker ). 

Claim 22 has been analyzed and rejected according to claim 1 . 

Claim 23 has been analyzed and rejected according to claim 2. 

Claim 25 has been analyzed and rejected according to claim 4. 

Claim 27 has been analyzed and rejected according to claim 6. 

Claim 30 has been analyzed and rejected according to claim 9. 

Claims 3, 5, 13, 15, 24 & 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over applicants admitted prior art (hereinafter referred to as AAPA, figs. 1- 
3b; background; paras 0038-0054) and Nagel, US Patent 4,220,832 in view of 
Kukurudza, US Patent 5,917,922. 

Re Claim 3, the combined teachings of AAPA and Nagel disclose the switching 
power amplifier as defined in claim 2, but fails to disclose wherein the transformer 
comprises a first winding in the first branch and a second winding in the second branch 
( Kukurudza. fig. 1 ). the first winding having a first terminal for receiving current flowing 
from the first branch and the second winding having a second terminal for receiving 
current flowing from the second branch ( Kukurudza. fig. 1 ). the first winding in the first 
branch and the second winding in the second branch being oriented such that the first 
terminal and the second terminal are of opposite polarity ( Kukurudza. fig. 1 ). However, 
Kukurudza does. 
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Taking the combined teachings of AAPA, Nagel and Kukurudza as a whole, one 
skilled in the art would found it obvious to modify the switching power amplifier of AAPA 
and Nagel with wherein the transformer comprises a first winding in the first branch and 
a second winding in the second branch ( Kukurudza. fig. 1 ). the first winding having a 
first terminal for receiving current flowing from the first branch and the second winding 
having a second terminal for receiving current flowing from the second branch 
( Kukurudza. fig. 1 ). the first winding in the first branch and the second winding in the 
second branch being oriented such that the first terminal and the second terminal are of 
opposite polarity ( Kukurudza. fig. 1 ) as taught in Kukurudza to simplify the control of the 
power devices. 

Re Claim 5, the combined teachings of AAPA and Nagel disclose the switching 
power amplifier as defined in claim 2, but fail to disclose further comprising a first 
filtering capacitor for filtering high frequency components from the first current, the first 
filtering capacitor being connected to the first branch ( Kukurudza. fig. 1: CD : and, a 
second filtering capacitor for filtering high frequency fluctuations from the second 
current, the second filtering capacitor being connected to the second branch 
( Kukurudza. fig. 1: C2 ). However, Kukurudza does. 

Taking the combined teachings of AAPA, Nagel and Kukurudza as a whole, one 
skilled in the art would have found it obvious to modify the switching power amplifier of 
AAPA and Nagel with further comprising a first filtering capacitor for filtering high 
frequency components from the first current, the first filtering capacitor being connected 
to the first branch ( Kukurudza. fig. 1: CD : and, a second filtering capacitor for filtering 
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high frequency fluctuations from the second current, the second filtering capacitor being 
connected to the second branch ( Kukurudza. fig. 1: C2 ) as taught in Kukurudza to 
simplify the control of the power devices. 

Claim 13 has been analyzed and rejected according to claim 3. 

Claim 1 5 has been analyzed and rejected according to claim 5. 

Claim 24 has been analyzed and rejected according to claim 3. 

Claim 26 has been analyzed and rejected according to claim 5. 

Claims 7, 17-18 & 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over applicants admitted prior art (hereinafter referred to as AAPA, figs. 1-3b; 
background; paras 0038-0054) and Nagel, US Patent 4,220,832 as applied to claim 6, 
in view of Kukurudza, US Patent 5,917,922, and further in view of Thrap, US Patent 
6,912,136 B2. 

Re Claim 7, the combined teachings of AAPA and Nagel disclose the switching 
power amplifier as defined in claim 6, but fail to disclose further comprising the first 
winding having a first terminal connected to the first switching element (Kukurudza. 
abstract: fig. 1: transformer ) and the second winding having a second terminal 
connected to the second switching element ( Kukurudza. abstract: fig. 1: transformer ): 
the second terminal being opposite in polarity to the first terminal ( Kukurudza. fig. 1:12 
& 14 ). The combined teachings of AAPA, Nagel and Kukurudza fail to disclose wherein 
the transformer is a substantially 1:1 transformer ( Thrao. col. 10. lines 29-31 ). switching 
means for controlling (i) the first switching element to terminate the first current at a 
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variable first threshold magnitude at the end of a first time interval in each high 
frequency period ( Thrap. abstract: fig. 1 ). (ii) the second switching element to terminate 
the second current at a variable second current termination magnitude at the end of a 
second time interval in each high frequency ( Thrap. abstract: fig. 1 ): such that the 
transformer is operable to transfer energy from the first branch to the second branch 
during of the first interval to commence the second current at the associated first 
threshold magnitude ( Thrao. abstract: fig. 1 ). and from the second branch to the first 
branch during the second interval to commence the first current at the associated 
second threshold magnitude ( Thrap. abstract: fig. 1 ). However, Thrap does. 

Taking the combined teachings of AAPA, Nagel, Kukurudza and Thrap as a 
whole, one skilled in the art would have found it obvious to modify the switching power 
amplifier of AAPA and Nagel with first winding having a first terminal connected to the 
first switching element ( Kukurudza. abstract: fig. 1: transformer ) and the second winding 
having a second terminal connected to the second switching element ( Kukurudza. 
abstract: fig. 1: transformer ): the second terminal being opposite in polarity to the first 
terminal ( Kukurudza. fig. 1: 12 &14 ) of Kukurudza with wherein the transformer is a 
substantially 1:1 transformer ( Thrap. col. 10. lines 29-31 ). switching means for 
controlling (i) the first switching element to terminate the first current at a variable first 
threshold magnitude at the end of a first time interval in each high frequency period 
( Thrap. abstract: fig. 1: col. 8. lines 51-53 ). (ii) the second switching element to 
terminate the second current at a variable second current termination magnitude at the 
end of a second time interval in each high frequency ( Thrao. abstract: fig. 1: col. 8. lines 
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51-53 ): such that the transformer is operable to transfer energy from the first branch to 
the second branch during of the first interval to commence the second current at the 
associated first threshold magnitude ( Thrap. abstract: fig. 1 ). and from the second 
branch to the first branch during the second interval to commence the first current at the 
associated second threshold magnitude (Thrap. abstract: fig. 1 ) as taught in Thrap to 
simplify the control of the power devices and provide alternating force in the speaker. 

Claims 17-18 have been analyzed and rejected according to claim 7. 

Claim 28 has been analyzed and rejected according to claim 7. 

Claims 8, 19 & 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over applicants admitted prior art (hereinafter referred to as AAPA, figs. 1-3b; 
background; paras 0038-0054) and Nagel, US Patent 4,220,832, as applied to claim 6, 
and further in view of Thrap, US Patent 6,912,136 B2. 

Re Claim 8, the combined teachings of. AAPA and Nagel disclose the switching 
power amplifier as defined in claim 6 where the current is audio ( AAPA. para 0038: 
speaker ) but fails to disclose wherein the switching means is operable to control the 
variable first threshold magnitude and the variable second threshold magnitude from 
high frequency period to high frequency period to control the first current and the 
second current. However, Thrap does ( abstract: fig. 1: col. 8. lines 51-53 ). 

Taking the combined teachings of AAPA, Nagel and Thrap as a whole, one 
skilled in the art would have found it obvious to modify the switching power amplifier as 
defined in claim 6 where the current is audio ( AAPA. para 0038: speaker ) of AAPA and 
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Nagel with wherein the switching means is operable to control the variable first 
threshold magnitude and the variable second threshold magnitude from high frequency 
period to high frequency period to control the first current and the second current as 
taught in Thrap ( abstract; fig. 1; col. 8. lines 51-53 ) to provide alternating force in the 
speaker. 

Claim 19 has been analyzed and rejected according to claim 8. 
Claim 29 has been analyzed and rejected according to claim 8. 
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